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of flint that we are asked to accept ail sorts of in¬ 
definite appeals to natural agencies as sufficient to 
account for what no one, without uncommon faith in 
the unknown possibilities of those agencies, would be 
capable of imagining as due to any other agency than 
the hand of man. 

To avoid, if possible, any misunderstanding, let me 
say that the sub-Crag flint implements are not 
“eoliths” in the sense given to that word by Mr. 
Benjamin Harrison, nor in that given to it by M. 
Rutot. Still less are they to be called “ eoliths ” by 
those who would apply that term to flints broken bv 
cartwheels or by the mill at Mantes. 

I propose to sketch in a later communication a pro¬ 
gramme of inquiry into the nature and properties of 
flint, the carrying out of which seems to me to be 
urgently needed at this moment. 

October 29. E, Ray Lankester. 


High Tropical Winds. 

Last year, in a letter to the Editor of this journal (vol. 
lxxxvii, p. 415), I wrote about the probable existence 
of “upper trade-winds,” according to the observation 
of some high balloon flights at Batavia. Also I ven¬ 
tured to explain the occurrence of high westerly winds 
near the equator by supposing them' to be only feeble 
winds of variable direction between the anti-trade 
and the upper trade. Finally, I mentioned my inten¬ 
tion of continuing these researches by means of large 
pilot-balloons. 

This has been done in the past year, but the average 
height reached by the balloons was lower than I 
wished, owing to the inferior quality of some of them. 
Notwithstanding this, the results" are of sufficient 
interest to justify a short account of them. 

Contrary to my expectations, I found the high 
westerly winds (first met by Berson on the Central 
Africa expedition) not to be of secondary, but of 
primary importance; moreover, not blowing under 
but above the anti-trades. 

On four different occasions a balloon crossed the 
upper limit of the westerly winds and again met 
easterly currents. 

As I had already conjectured from the observations 
made during the two preceding years (1910-11), the 
anti-trade in the dry season (June-September) lies 
higher than in the rainy season (December-March); 
thus I found the average height of its upper limit to 
be 

December-March . id's km. ( 9 cases). 

June-September . 15-5 km. (18 cases). 

In the months of transition its direction may vary a 
good deal, and then it is often difficult to discriminate 
between the various currents; notwithstanding, six 
cases gave an average height of i5'8, i.e. a height 
between those of the two monsoon seasons. 

Regarding the upper trade, I found it to be, just as 
I expected, more obvious and at a higher level in 
the rainy season than in the dry one, its lower limit 
being 

December-March . 17P km. ( 9 cases). 

June-September . 153 km. (13 cases). 

On the contrary, the high westerly winds were 
found to occur in most cases during the dry season, 
and at a height of more than 17 km. 

Also in the months of transition their presence was 
proved by some balloon flights; for instance, on April 
24 and 27, 1912, when two balloons burst at a height 
of 27*2 and 25'3 km. respectively, and westerly winds 
appeared to blow from 2o'o and l8's km. upwards. 

As already mentioned above, this year on four 
occasions a balloon passed the upper limit of 
the high westerly winds, viz. on January 24 at a 
height of 23 km., and on September 7, 12, and 23 at 
about 24 km. 
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It is important to remark that Berson had already 
seen this happen (at a height of 2o'2 km.) for the first 
time at Dar-es-Salaam, but he must have under¬ 
valued the height of the balloon, viewing it from one 
point only, and making use of a theoretical rate of 
ascent. In reality this rate increases strongly with 
the height, as I have found by viewing my large pilot- 
balloons from two points (2 or 4 km. apart). 

I estimate Berson’s pilot-balloon of 700 gr. must 
have crossed the upper limit of the westerly winds at 
about 23 km., accordingly at the same level as those 
which ascended at Batavia. 

The balloon of September 12 burst at the enormous 
height of 30,800 m., and gave evidence of the strong 
easterly winds which have long been supposed to blow 
at a great height above the tropical belt. 

Thus for the first time has been described the wind 
which, during the period of 1883, August 27-Sep- 
tember 8, carried the ashes of Krakatoa around the 
earth at a level of ±30 km., and at a velocity of 
34 m.p.sec., and therefore may properly be called 
Krakatoa wind. 

The wind directions and velocities observed on 
September 12 follow below;— 
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Land breeze 
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-Anti-trade wind 
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High westerly winds 
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On September 7 and 23 the same wind system 
reigned, as was proved by two balloons which reached 
a height of 26's and 27's km. respectively. 

Regarding the explanation of the occurrence of 
high westerly winds near the equator, Gold (Quarterly 
Journal, 1910, p. 178) reminds us of the theoretical 
results of Overbeck, from which, according to him, 
might easily be deducted that often at great heights 
the vast westerly whirl around the poles extends over 
the tropical belt. But the principles on which Over¬ 
beck built his theory are not in agreement with reality. 
He regards difference of temperature as the 
prima causa of the air-currents, and presumes the 
vertical distribution of temperature to be caused by 
conduction only, supposing other causes, such as 
radiation, vertical currents, &c., to give an analogous 
distribution as conduction gives it. 
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The existence of the stratosphere has taught us, how¬ 
ever, that this is not the case. 

Though it seems rational to presume that the high 
westerly winds are an extension of those at higher 
latitudes ( + 15 0 ), and also that the Krakatoa wind 
comes from still higher latitudes, being deflected by 
the rotation of the earth in an easterly direction, more 
observational data from other stations are urgently 
wanting for a thorough explanation of the facts. 

Batavia, September 24. W. van Bemmelen. 


The Blind Prawn of Galilee. 

In describing the eyeless prawn from Galilee that 
he named Typhlocaris galilea, Dr. Caiman stated 
that, according to the information at his disposal, it 
was found in a small pool near the town of Tiberias 
communicating with the lake and fed by a mineral 
spring (see Trans. Linn. Soc., London, 2nd ser., 
zool. xi., p. 93, 1909). As Typhlocaris is one of the 
most peculiar crustacean genera described of recent 
years, further particulars as to its provenance may be 
of interest to naturalists. The pool in which alone, 
so far as is known, it occurs is situated some two 
hundred yards from the Lake of Tiberias, an hour 
and a half’s sail north of the town of that name. 
Originally this pool was one of the chambers in a 
Roman bath at some forgotten city, perhaps 
Capernaum or Bethsaida. It is still completely en¬ 
closed by stout masonry which gives it a symmetrically 
octagonal outline, but its surface is choked with 
gigantic floating grasses. There is now no visible out¬ 
flow or inflow of water, which apparently percolates 
through the bottom at several places and decreases in 
volume by desiccation. As its temperature is dis¬ 
tinctly lower than that of the water in the aqueduct 
that works a corn-mill between it and the lake, it 
seems improbable that there is any great outward per¬ 
colation. It is evident, however, that the water, which 
even now is nowhere less than about 4 ft. deep, was 
in ancient times much deeper, and that the overflow' 
was conducted away by means of apertures in the wall 
high above the present surface, while there are traces 
of an aperture through which it may have entered the 
pool in volume in a masonry platform that juts out 
into the pool from one of its eight sides. The water 
is slightly saline, but not so markedly so as that of 
some springs in the vicinity. 

The first Typhlocaris that I saw on a recent visit 
to the pool was crawling on the side of the platform 
about three feet below the surface, making its way 
slowly in and out of the crevices. Apparently the 
claws as well as the antenna were used in testing the 
surface along which it moved. A piece of bird’s flesh 
■weighted with a small stone was lowered on a string 
to attract it away from the stones and render its 
capture more easy. It seized the string in both its 
claws and gave it a vigorous tug. It then made its 
way to the flesh, but when the latter was forthwith 
attacked by a number of small fish (Discognathus 
lamta), the prawn moved away. Although the fish 
made no attempt to injure it, it invariably avoided 
them. When touched with a net it darted violently 
backwards, straightening its claws in front of it as it 
did so, but no great difficulty was experienced in cap¬ 
turing it. At the time of our visit (about 5 p.m.) the 
pool was in shade, but the prawn did not seem to 
avoid such light as reached it. A second individual 
was seen crawling on the bottom at dusk, but none 
were seen in the early morning. 

There was no trace of colour on the living prawn, 
except that the internal organs of the thoracic region 
produced a dusky blotch externally. The whole body 
was otherwise of a semi-opaque white like that of 
paraffin-wax. 

The appearance of Typhlocaris in the pool is most 
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erratic. Herr Grossmann, who sent the first specimens 
to the British Museum and assisted me greatly in my 
search for more, tells me that he has often visited the 
pool without seeing any, and one of the German 
fathers who have a hospice in the neighbourhood 
stated that while on one occasion a Bedouin caught 
five individuals in a single day, on another none were 
seen for six months. On the whole, I agree with 
Dr. Caiman in thinking that the real habitat of 
Typhlocaris is subterranean, but I have little doubt 
that having once made their way through some crevice 
into the pool, individuals are able to flourish there, 
hiding in crevices in the walls or under the vegetation 
that floats on the surface. N. Annandale. 

Tiberias, Palestine, O ctober 8, 1912. 

Is the Earth Shrinking? 

In a recent popular work I find the statement, 
“The earth is still slowly shrinking. ...” I am 
aware that this statement fits in with our preconcep¬ 
tions and may even appear trite and commonplace, 
but it is sometimes just such statements that best 
repay investigation, I would, therefore, inquire 
whether there is any unequivocal evidence that the 
volume of the earth as a whole either is now suffer¬ 
ing, or has in the past suffered, progressive diminu¬ 
tion. 

If there were direct evidence of progressive cooling 
on the part of the earth, diminution of volume would 
be almost a necessary inference, but on this point I 
understand that geological evidence is by. no means 
favourable. As regards the presence in various regions 
of folding, overthrusting, reversed faulting, Szc., such 
phenomena are evidence of surface compression in 
regions where they are found; and in a precisely 
similar manner the presence of rifts, fissures, ordinary 
faulting, &c., is evidence of local surface expansion, 
although the latter result is seldom emphasised. In 
a given region it is easy to picture such a combination 
of folding with fissures cutting across the folds as 
would cause the region to suffer distortion without 
either diminution or increase of superficial area.. If 
such be conceivable within the limits of a local region, 
it is evident that the mere presence of folding and 
the like, unsupported by an intricate quantitative 
examination, will not warrant the conclusion that the 
earth as a whole is shrinking. On the other hand, 
if due regard be paid to the physical properties of the 
materials composing the earth’s crust, is it not re¬ 
markable that extensive regions exist which do not 
appear—at least in geologically recent times—to have 
suffered compression? 

October 13. _ H. Birrell. 

For a quantitative discussion of the effects of secular 
cooling on the earth’s crust, Mr. Birrell may be 
referred to a couple of papers by Dr. C. Davison and 
Sir George Darwin in the Philosophical Transactions 
of the Royal Society for 1887. He will find that 
though the speculative nature of the assumption is 
frankly confessed, yet the observed phenomena are 
shown to be consistent with the theory of contraction 
and secular cooling. On the whole, students of cosmo¬ 
gony (as opposed to geology), arguing to some extent 
from the analogy of other celestial bodies, are in 
agreement in accepting the hypothesis of secular cool¬ 
ing. A notable exception is Prof. F. R. Moulton, of 
Chicago. In conjunction with Prof. T. C. Chamberlin, 
he has developed a “ planetesimal hypothesis,” accord¬ 
ing to which the earth was built up by a series of solid 
accretions. The hypotheses of secular cooling and 
initial high velocity of rotation for the earth have 
no place in his theory. For details Mr. Birrell may 
be referred to “The Tidal and other Problems” 
(Carnegie Institution of Washington, T909). 

F. J. M. Stratton. 
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